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AB Ales, were prepared by reaction of olefins with a perf luorinated 

carboxylic acid in the presence of a very strong sulfonic acid catalyst 

-15 to +130° to give an ester, followed by hydrolysis of the ester 

at -15 to +100°. Thus, 1-butene, CF3C02H, and Nafion NR 501 cation 

exchanger were heated in sulfolane at 60° to give sec-Bu 

trif luoroacetate (I). Removal of the resin and overnight reaction with 

H20 led to sec-BuOH; .apprx.60% of I was hydrolyzed to the ale. 
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L7: Entry 28 of 34 File: USPT Jul 3, 1984 

DOCUMENT- IDENTIFIER: US 4458088 A 

TITLE: Continuous process for the extraction and es terif ication of carboxylic acid 



Brief Summary Text (3) : 

This invention relates to a continuous process for the extraction and 
esterif ication of carboxylic acids . More specifically, this invention relates to a 
process for the extraction of a first carboxylic acid, denoted RCO . sub . 2 H, from an 
aqueous stream into an organic stream. This organic stream may comprise a 
carboxylic acid ester reactant, denoted R M C0.sub.2 R' . The ester reactant, 
R"CO.sub.2 R', and the first acid, RCO. sub. 2 H, are contacted with a catalyst to 
form a product carboxylic acid ester, denoted RCO. sub. 2 R 1 , and a second carboxylic 
acid, denoted R"CO.sub.2 H. The reactant ester, R*'CO.sub.2 R', is regenerated by 
esterifying the second acid, R"CO.sub.2 H. The reactant ester, R"C0.sub.2 R', is 
then recycled to the process. In this process R is aliphatic or aromatic, R' is 
alkyl and R" is aromatic or aliphatic having at least about 4 carbon atoms. Where 
the ester reactant is a bifunctional polymer, having both sulfonic acid and R' 
carboxylic acid ester pendant functional groups, this process can be performed in 
the absence of a catalyst. 

Brief Summary Text (12) : 

In many known commercial operations for producing carboxylic acids the product is 
recovered from the reactor in a dilute aqueous solution. Since most esterif ication 
reactions require that the reactants be in concentrated form, extra steps are 
required to concentrate the carboxylic acid from a product stream before the acid 
can be introduced to an esterif ication process. These extra steps, such as 
distillation, are often expensive, may result in product losses and impede a smooth 
coupl ing of the est eri f ication proc ess wi th the process producing the ' carboxylic 
acid . 

Brief Summar y T ext (33) : 

In accordance with the objects and purposes stated above, a further aspect of the 
present invention may also comprise the esteri f ication o f a carboxylic acid, 
RCO. sub. 2 H, wherein R is aryl , alkyl or alkenyl, R ' is alkyl having about 8 or 
less carbon atoms, and where R" is aromatic or aliphatic having at least about 4 
carbon atoms . 

Deta iled Description Text (15) : 

The catalyst may be either a strong acid of pKa of about 2 . 0 or less, such as 
H.sub.2 SO. sub. 4 or HC1 , a metal salt which is a Lewis acid, such as SnCl.sub.2, or 
a strong base with a pKa of about 10.0 or more, such as KOH or NaOH. While the 
catalyst may be a soluble compound, such as H.sub.2 SO . sub . 4 , it is preferred that 
the catalyst be a resin which is a highly stable, insoluble matrix capable of 
carrying functional groups, due to the ease of recovering a resin from the reaction 
mixture. Preferably this resin is a perfluoro sulfonic acid polymer, such as acid 
exchanged Na f ion -501 or Naf ion -511 , (obtainable from E. I. du Pont) or a phenyl 
sulfonic acid on polystyrene, such as Dowex 50 (obtainable from the Dow Chemical 
Company) . 

Detailed Description Text (38) : 

An experiment was conducted to demonstrate the feasibility of esterifying the first 
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acid, RCO.sub.2 H, with the reactant ester, R"CO.sub.2 R 1 , and continuously 
distilling the product ester, RC0.sub.2 R ' . Accordingly, 29.23 g methacrylic acid, 
181.80 g methyl octanoate and 13.47 g N af ion -501 resin were combined in a 1 . 0 liter 
flask. Approximately 100 mg. of hydroquinone was also added as a polymerization 
inhibitor. The flask was heated at atmospheric pressure, during which a solution of 
hydroquinone in methyl octanoate was dripped into the reaction mixture. 2 8.63 g of 
methyl methacrylate , as identified by gas chromatography, was distilled 
continuously at an overhead temperature of about 75 . degree .- 110 . degree . C. to give 
a methyl methacrylate yield of 85.2 9%. 

Detailed Description Text (4 0) : 

An experiment was performed to demonstrate the feasibility of re -esterif ying the 
acid, R"CO.sub.2 H, to obtain the ester, R"C0.sub.2 R'. Octanoic acid, 23.4 g, was 
mixed with 48 g of methanol and 12 g of Naf i o n -501 . Methyl octanoate, 106.6 g, was 
added to simulate the effluent of an acid esterif ication reactor. The mixture was 
refluxed at approximately 7 0. degree. C. for 6 hours and then allowed to cool to 
room temperature. The mixture was then extracted three times with 2 00 ml H.sub.2 0 
per extraction to remove water and any unreacted methanol. Gas chromatography of 
the organic layer revealed that 88% of the octanoic acid had been re -esterif ied to 
methyl octanoate. 

Detailed Descr i ption Text (45) : 

An esterif ication experiment was performed by combining 131.76 g of methyl 
octanoate, 20.00 g of acrylic acid, 15 g of Naf ion -511 resin and 0.5 g 
phenothiazine in a flask. The flask was heated with a heating mantle and stirred by 
a magnetic stirrer. The flask was heated slowly to a pot temperature of 
approximately 65. degree. C. The product ester, methyl acrylate, was continuously 
distilled into a flask containing approximately 0.5 g of phenothiazine. A solution 
of phenothiazine in methyl octanoate was dripped into the distillation column to 
.inhibit polymerization. When the pot temperature began to approach the boiling 
point of methyl octanoate, the distillation was terminated. A total of 23.46 g of 
distillate was obtained. Gas chromatography revealed this product to be 90.19% 
methyl acrylate. Thus this process resulted in a 88.57% yield of methyl acrylate 
based on the amount of acrylic acid charged to the reaction. 

Detailed Description Text (48) : 

Naf ion -511 , 15.12 g, 19.99 g of 99% isobutyric acid and 107.75 g of methyl 
octanoate were placed in a flask. The flask was heated by an electric mantle and 
stirred by a magnetic stirrer. The product was distilled at an overhead temperature 
of about 90. degree. C. When the overhead temperature began dropping, the 
distillation was terminated. 22.35 g of organic product was obtained. Analysis by 
gas chromatography revealed that 22.08 g of methyl isobutyrate was contained in the 
distillation product, or 96.26% of the possible theoretical yield. 

Detailed Description Text (51) : 

An esterif ication experiment was performed by combining 143.43 g of ethyl 
octanoate, 20.00 g of acrylic acid, 15.0 g of Naf ion -511 , and approximately 1 g of 
phenothiazine in a flask. A 1% phenothiazine in ethyl octanoate solution was slowly 
dripped into the reaction mixture. The flask was heated with an electric mantle and 
stirred by a magnetic stirrer. The product was continuously distilled at an 
overhead temperature of approximately 63 . degree .- 90 . degree . C. When the pot 
temperature reached 202. degree. C, distillation was terminated. A total of 25.96 g 
of distillate was obtained. Ethyl acrylate was identified by boiling point as the 
product . 
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L7: Entry 30 of 34 File: USPT Jul 28, 1981 



DOCUMENT- IDENTIFIER: US 42 81176 A 
TITLE: Preparation of ethyl carboxylates 

Brief Summary Text (11) : 

It too has surprisingly and unexpectedly been shown, consistent herewith, that the 
necessary combination of the use of an acid catalyst and the presence of the noted 
particular type of solvent makes it possible to achieve this advance in the art, 
and, in contrast to the known prior art, enables successful esterif ication of a 
variety of carboxylic acids . 

D etailed Des c ription Paragraph Tab le (1) : 

TABLE I Ace- Ex- tic Temp- am- CATALYST TMS 

acid era- pie mol/ in in ture No. Nature liter mol mol . degree. C. DC% DC. sub. 0 % 

1 H.sub.2 SO. sub. 4 0.925 0.821 0.353 150 

33.4 3.5 2 CH.sub.3 SO . sub . 3 H 1.00 0.822 0.345 160 16.5 .epsilon. ##STR1## 0.50 
0.793 0.342 160 50.7 4.9 4 CH.sub.3 SO . sub . 3 H 0.326 0.6 0.6 150 75.0 9.3 5.sup.(x) 
C.sub.6 F. sub. 13 SO . sub . 3 H 0.158 0.604 0.601 160 54.2 -- 6.sup.(xx) resin 10 g 
0.60 0.608 160 25.0 -- 7 CH.sub.3 SO . sub . 3 C.sub.2 H.sub.5 0.322 0.60 0.60 150 80 - 

- -sup.(x) This experiment was carried out 

using an ethylene pressure of 30 bars for 2 hours, 30 minutes, .sup. (xx) This 
experiment was carried out using 10 g of a perf luorosulf onic acid resin marketed 
under the trademark NAFION (duratio of the experiment: 3 hours). This resin 
contains copolymers of perf luoroethylene with a perf luorovinyl ether, the said 
ether bearing sulfonic acid groups. In the last column (DC. sub. 0 %) .epsilon. means 
undeterminable (too small) ; means nondetermined . 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ENTRY DATE: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

INT. PATENT CLASSIF.: 
MAIN: 
SECONDARY: 
US PATENT CLASSIF. : 
CLASSIFICATION: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1987 : 599097 CAPLUS 
107 :199097 

Entered STN: 27 Nov 1987 

Method for depositing a f luorocarbonsulf onic acid 
polymer on a support from a solution 

Martin, Charles W.; Ezzell, Bobby R.; Weaver, John D. 

Dow Chemical Co., USA 

U.S., 5 pp . 

CODEN: USXXAM 

Patent 

English 

B32B027-00 

B05D003-02; B05D007-22 
428421000 

35-3 (Chemistry of Synthetic High Polymers) 

Section cross-reference (s) : 38 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 4661411 
EP 235998 
EP 235998 

R: BE, DE, 
EP 503688 
EP 503688 

R: BE, DE, 
JP 62230805 
CA 1268083 
PRIORITY APPLN. INFO. 



A 19870428 
A2 19870909 
A3 19880608 
FR, GB, IT, NL 



A2 
A3 
FR, GB, 
A2 
Al 



19920916 
19920923 

IT, NL 
19871009 
19900424 



US 
EP 



US 
US 

us 



1986- 832627 

1987- 301319 



EP 1992-110111 



JP 1987-39321 
CA 1987-530402 
1986-832626 
1986-832627 
1986-947788 



19860225 
19870216 



19870216 



19870224 
19870224 
19860225 
19860225 
19861230 



ABSTRACT: 

A heterogeneous acid catalyst is prepared by treating a carrier with a solution of a 
f luorocarbonsulf onic acid polymer in a solvent, removing the solvent, and 
heat-treating the coated carrier in such a way so as to prevent the polymer 
being leached off the carrier. Thus, an alumina catalyst support was soaked in 



a 9.4% solution of (CF2CF2 ) a [C (OCF2CF2S03H) FCF2 ] b (a, b = nos . to provide equivalent 
weight of the polymer about 93 0 g/equiv) in 50% EtOH and the solvent was removed 
under vacuum to give a coated support, which was heated at 175° for 72 
h, washed with boiling EtOH for 30 min, dried at 100° for 2 h, and 
titrated. The coated alumina contained 4.60% of the polymer and had acid 
capacity 0.04 95 mequiv/g. 



SUPPL. TERM: 
INDEX TERM: 



INDEX TERM: 



INDEX TERM: 



f luorocarbonsulf onic acid polymer catalyst prepn 
Catalysts and Catalysis 

(fluorinated polymers having sulfonic acid group-containing 

pendant chains, preparation of supported) 
Fluoropolymers 
ROLE: PREP (Preparation) 

(with pendant chains containing sulfonic acid groups, 

catalysts, preparation of supported) 
111173-25-2P 

ROLE: CAT (Catalyst use); PREP (Preparation); USES (Uses) 
(catalysts, supported, preparation of) 
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Knifton, John F.; Sanderson, John R. 

Texaco Chemical Co., USA 

U.S., 8 pp. 

CODEN: USXXAM 

Patent 
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PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 
EP 
EP 

JP 



4898995 

367408 
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R : DE , 
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FR, 



A 
A2 
A3 
GB, IT 

A2 
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19900509 
19910612 
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US 
EP 



1988- 261817 
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JP 1989-275103 
US 1988-261817 
US 1988-261818 
US 1988-261819 
US 1989-324118 



19881024 
19891003 



19891024 
19881024 
19881024 
19881024 
19890317 



CASREACT 113:131728 



OTHER SOURCE (S) : 
ABSTRACT : 

PhOH and Me2CO are prepared simultaneously by decomposition of PhCMe200H (I) over a 
heteropoly acid or a sulfonated ion exchange resin catalyst. A mixture of 60.0 g 
Me2CO and 5.0 g H3PW12O40 on Ti02 (preparation given) was refluxed, 40.0 g 80% I was 



added dropwise at <80°, and the mixture was refluxed to give Me2CO 
70.9, PhOH 19.6, cumene 6.7, PhCMe : CH2 1.4, mesityl oxide 0.3, and PhCMe20H 0.3 
weight% with a quant, conversion of I. Also used were molybdophosphoric acid on 
Ti02, molybdosilicic acid on Ti02 , tungstosilicic acid on Ti02 , Amberlyst 
XM-1010, and Amberlite IR-118. 

SUPPL. TERM: decompn cumene hydroperoxide heteropoly acid; acetone 

simultaneous prodn phenol; ion exchange resin decompn 
catalyst 

INDEX TERM: Heteropoly acids 

ROLE: CAT (Catalyst use) ; USES (Uses) 

(catalysts, for decomposition of cumene hydroperoxide) 
INDEX TERM: Ion exchangers 

(catalysts, sulfonated, for decomposition of cumene 

hydroperoxide ) 

INDEX TERM: 1343-93-7, 12 Tungs tophosphoric acid 11104-88-4, 

Molybdophosphoric acid 11104-89-5, Molybdosilicic acid 
51108-82-8, Amberlite IR 118 54991-00-3, Amberlyst XN 1010 
113857-50-4, Tungstosilicic acid 
ROLE: CAT (Catalyst use); USES (Uses) 

(catalyst, for decomposition of cumene hydroperoxide) 

INDEX TERM: 80-15-9, Cumene hydroperoxide 

ROLE: RCT (Reactant); RACT (Reactant or reagent) 
(decomposition of, acetone and phenol from) 

INDEX TERM: 98-82-8P, Cumene 98-83-9P, a Methylstyrene , 

preparation 

ROLE: FORM (Formation, nonpreparative) ; PREP (Preparation) 

(formation of, in decomposition of cumene hydroperoxide) 
INDEX TERM: 108-95-2P, Phenol, preparation 

ROLE: PREP (Preparation) 

(simultaneous production of, with acetone, from cumene 

hydroperoxide, catalysts for) 
INDEX TERM: 67 -64 -IP, Acetone, preparation 

ROLE: PREP (Preparation) 

(simultaneous production of, with phenol, from cumene 

hydroperoxide, catalysts for) 
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Method for purification of ion-exchange resins used in 
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Eur. Pat. Appl., 8 pp. 
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Patent 
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PATENT NO. 
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ABSTRACT : 

Destabilizing impurities are removed from the title (sulfonated) ion exchangers 
by treatment with bases and then with strong acids. Divinylbenzene-crosslinked 
(1%) sulfonated polystyrene cation exchanger was treated with 5% NaOH and then 
with 2.5% H2S04 and used in production of bisphenol A. 
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ABSTRACT : 

The title isomerization process comprises the treatment with H of terminal 
alkenes or hydrocarbon distillation fractions containing them in the presence of 
macroporous or gel-like cation exchanger catalysts in H+ form, containing 0.001-10 
g of subGroup VI, VII, and/or VIII metal (s) as element (s) per L of the dry 
exchanger, at 0-120° and a liquid space hourly velocity of 0.1-10/h. The 
title alkenes were simultaneously hydrogenated and oligomerized or, optionally, 
etherif ied . with MeOH to produce tert-BuOMe. 
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ABSTRACT : 

The title compound (I) is prepared without complicated separation by converting 
propene 

to a product principally containing 2 , 3 -dimethyl -2 -butene (II), separating II and 
isomerizing II to I. Dimerization of propene by Ni 

acetylacetonate/tricyclohexylphosphine in PhMe, distilling the C6 olefin product to 
yield 99% pure II, and isomerizing II over 10% Na on alumina in a distillation 
column 

gave 99.9% pure I. 
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